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mm^] mmm 

m^nv^ll^^ tJftrf|a^#® ^ D ® # >5r h b T#fc^i- S T*, ;i/ - >^ A V 

gp ^ n ^y ^ M# iff IHozIM ^ uv hX^x^km^T^-lsx. mm)V - ':rA y^m 

^uy^mmmmmmt. mm^mmizMLXit. mmm^m^^is^x:^mm 
y ^ >5r tc ^3 v> T, fffisi^s ^u^^m^ ^mm^m^ n >y ^ 
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9 ^ ^m\zm\:^r=.nwiitvyp^mxi^mi^r:L^\zmmmm^^ ^ ^mii-t ^m. 

m^m7^ ^u^^m^izmmm^vxmmT'-^^mmm^izmm-t 
^jiyn-^mm^^timmmh. 
i^uy ^m^izmmmi^i^x^mm^^^my'-^^mm-t^'rzi-^m^^ 
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oia«®Mfg^tt= 

Mia^#«iii, i«fa^ n V ^ m^xznmm^x^xm^'^mm'^^wm^m^- 
B«fajiM^Sli> 
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o 

[0 0 0 1] 
[0 0 0 2] 

^tdSbiZ^ m^m^Xlt. #{CCDR (Clock Data Recovery) lai^^X^;^^^ 
^ V ^ f^V^r (Elasticity Buffer) ^^'r — ^ ^P^^ ^ U v ^ iLU 

[0 0 0 3] 

PC (Personal Computer) }Lnm.m^V^^^m%'t ^^TZf r ^ V 
^^C?)*iT^>y r;i/^>^-7ai-r;^(Z)ji#^*&T'fe-5U S B 2. O (Unlversa 
1 Serial Bus Specification Revision 2.0) X\%. 4 8 0MB P S (Mega-Bits 
Per Second) V% U T;i/JtM*^M^$ tlT Vn-5„ Z.(J> i^of^WmmM, 

o 

[0 0 0 4] 

--fix. ^<©j:-^j&^j3ii/- h inwm , >^mvv^^i{ff^E\%. mMx\zii 

^;j8^^g^cMS$4^TV^^3i:*'^#<, jl^iSB;^^ S B 2 . 0^®]«itil^Mm 
X h-tSi^MI;5)^feSo X^is^X^. rouse. hJcmL;/S:]i^MMi*f^*^«r 
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[0 0 0 5] 

LX'r:^h^nt^o. v^fc^^)S;^-:;/'A^y ^lftf^{cj:55^x hij^^A'^^^tiT vn 
[0 0 0 6] 

[#ff:i:®J 1 ] 

nm^Q- 3 1 1 2 0 8^0:m (mits^umzM) 

[0 0 0 7] 

[#^^ff3i:m 1 ] 

yrJl^^^tt (Intel Corporation) , ruSB2. 0 h^^'iz-Av^' 
n-fe;!/-^ >'^- >'3i^::^'ti::il# (USB2.0 Transceiver Macrocell Interface (UT 
MI) Specification) J , (>KH) . 2001^3^29B, P. 11 
[0 0 0 8] 

it. )\y-^Ay^mmz^^xit. mmmmm. ^mv^^. ^mmm^^u^ 

[0 0 0 9] 
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[0 0 10] 

[0 0 1 1 ] 
[0 0 12] 

mmm^m<D^(Dxit. mmmm^mmm^^xmmmm'^^m^. ^r.mmmx 

[0 0 13] 

r^^^gii, zL<D^of^mM^.^mm-t^r^mzrjt^tir=.^(Dx$>'ox. zi® 

[0 0 14] 
[0 0 15] 
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[0 0 16] 

^ ^m^- ^ ^Mmt -5 7^ n - lasi ^^m^mm n , mmm^^ ^ v^^mm 
^-Ijxu )\y-':rAv ^mi'^mz. m^^uv^m^iB^xj^m^uv^m^^ 

. ^^m^uv^1a^■c^^m^nvi^(D-1^'f^t.l.x^^^^^. 

[0 0 17] 

^(K>^mo^mo^mmz^r)mmmm.\t. ^uvi;m^\znmm^\^xmm'r-' 

9 ■^'^mm^\z^mt^:r,yn-'^^m^^^timmmiL. ^ □ -j^m^\znmm 

[0 0 18] 

m^^m.mi^x^mT'-'^^mti-t^^mmii. mmj - Kfecttj^T^x ha^y 
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^H^m:^. til (Z)7^X h^- K^^Ci3V^T> KJ3,fctJf7^>^ hit 

[0019] 
[0 0 2 0] 

imm(Dmm i ] 

[0 0 2 1] 

BIl§:#MbT, *^^C^me(Z)?^Ml JCtJ^-pM^iSfil Oli, USB 2. 0 
Hi-speed (480MBPS) (DmMM (PHYM) $:l|3EM-r S jIMM* 

[0 0 2 2] 

SIi $:#MLT, jlMaai Old:, 1 0 0 i:, j^fsa 1 0 1 i:, n >y 

^m^m^m^i o zn. T'-^tmm^i o 5 i:, mn^^^v^i 0 e, 10 

7i:, ^:^'>i/^fM^iaii!&l 0 8 i:$:^;lS<, 
[0 0 2 3] 

^u^y^m^mmmmi 0 2it. ^^n^y^^figm^i 0 3 ^, i^uy^^mm 

i?&l0 4^, ^□^y^::^-r -y^l 1 6 i:&;t-r-5o 
[0 0 24] 

^uvi^&^mmi 0 Sit. ^^mm^2 ot)^(o<DM^n^y 14 2 ^mm 

bT, t*rSlJiJ^n»y^##CLK I fej:rjfp^g|$^^n^y^'S¥l 4 4 ^r^fifef-So f^^ 
^ n^y ^m-BCLK I ^J:tJ«P^g[5^ n ^y 1 4 4 li. M?«*^4 8 OMHz(Z) 
l^ii^^n^y^T'&^o fcil^ii. D ^y ^ 1 4 2(Z)M?SiJC*U 2MH z T'fe 

tiit. ^ n ^y ^7 ^^ms^ 1 0 3 li, ^gp^ □ ^y ^ 1 4 2 &4 O^^lcM^f -5. J& 
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^ 1 4 2<Dmmmit. ±m(D 1 2MH z izm^i^-fiiMcommWLt-t ^ :Z ti)^ 
[0 0 2 5] 

^ U ^ mH^mmm^ I O 2li, p^gp^n^y ^«#CLK I ^^(D^t^m^ 

nmizmm-t^^^iz. mmm^&mm^mt^ i om<D^uy^m^i 4 4- 

0 — 144-9 i)^^m^^tl^%(Dt.^^ti\ n 1 4 4 ^mm.-t^ 

[0 0 2 6] 

mi 4 4(Dot>(Di^<D^uy^m^^mmmizmij-t^:itK^^x. 
uvi^m^i 4 5 ^^^-t^o ^m^uy ^m^i 4 51*, ^mmi 0 o^^m 
$tisi^gp^n^yi^M#cLK I ^m^nv 1 4 3) 

<D<}?r£<t:% 1 -D-fy'^^m^izma^ti^^oizMM^nx^^^o 

[0 0 2 7] 

^^n^y^^>?>-r^y5=-i 1 6«, mmmi 0 nzMjZ'hxmi'fi^n. ^m^uv^ 

14 3 (ra^n»yi5^M#CLK I) ^.ttJ^^M^ n ^y 1 4 5 

mm^nv^ 1 4 6 ^ibT^-^Jrbi^iaji&l 0 5^J:tJ^i^#^l 0 1 |^(3Da:>zi 

--^1115^1 1 4^^#^e<j{c-«^-r -So 

[0 0 2 8] 

mmmi o i li, mm^--^ 130$:, m^oiMmw^xm^-^ntcm^^sm 

lCj:oTa^#^# 1 3 1 ^^l^f Sx> :2- ^OSt 1 1 4 il, ^l&K^>f 1 
5i:$:-^t?„ 01 fCM^LT^ilfg^ttl O-eii, ni>ii-^*|llg& 1 1 4 tCj;oT 

, 8tf-/ hy\°^ 1 3 0 7b'^]g^i>UT;i/M-^T'^^33im'fB-^i 3 
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[0 0 2 9] 

So 

[0 0 3 0] 

gI2$:#MLT> x>n-^llll?&l 1 4 -^itl/S^X^ 1 l 0 l fej:t)f^>7 
M/i?X^ 1 10 2T'«^^tl'2)A°^ • >>'; r;i/^gliaS&tC J:oT, S 
h^'N'^ l/;i'(iDjIM'r-a? 1 3 0 $: 1 If >y h(Z)i>^U T;bM#lC^g|-t<5o If h:^ 
^ 1 1 0 3 J:tJfN RZ I (Non Return to Zero Invert) X>3-t5f 

[0 0 3 1 ] 

Wt>*01 $:#figLT, Ml&K^>r/"^'l 1 5li, x>zr-^*iaii^ 1 14t>^^^^ 
1 3 2^J;tJf 1 3 3{C^tl^tlfliijS4x-5o &<r. 2p:^J6<D?^^{C j3V^T^i, ^ 

[0 0 3 2] 

m^^^ v^i 0 6 it. mm^ - F i 3 2^J;t>*^:;^ - F 1 4 7®- 

■^v^iont. MM^'- Ki 3 3 fei:t;f7^x hiim>^- Fl 4 8(Z)-:&i:, ^ 

Fi 3 5 fc(3[)raic^#^6«ncM-^Mii&$:?^^'t-So m^:^-^^y^it. ^mm 

[0 0 3 3] 
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- Kl 3 2 ^J: 0^1 3 3 i:, ^jS^ - Fl 3 4^cfct/l 3 5 iKDmiZm^M 
[0 0 3 4] 

®#>^ - Fl 4 7^4:0^1 4 8 i:, ^^y- Fl 3 4feit;:i 3 SCD^lCfi-t^ 
Fl 4 7 J3<fcyf 1 4 8/\liftfi®M^g7b^b(Z)ii«^i&#-^7&^A^$tl 

•So 

[0 0 3 5] 

b)^*^oT, jlSI&^^tCtt. ii#y-Fl 3 2. 1 3 3^A^$tlfc, ffiCD 

mmmm^(Dmmmfi^(b(Dmmmmm^^K ^«y-Fi34, 135^^-^^ 

©it^iii 0 1 iz^^x^m^nr:Lmmmmm^TD+, TD-^^^-^y- fi 
34, 1 3 5/\^^iii&#-^RD+. RD-t\^x^m^n^o &.r. mmmm 

o 

[0 0 3 6] 

0 ofi. Hg^Uiz-Ai 0 9^, ##x>r^y5^i 1 Oil, ^n-z^T-* 
y :^Ay|lli!&i 1 1 i:, x^;^.5^>r ^5^/^'^y!7TllIji^l 1 2 i:, t^h-^© 

fill 1 St^^tio 

[0 0 3 7] 

Mirui/-Ai 0 9tt, ^My-Fi3 4, 1 3 

RDH-, RD-$:i/>i^;i/X> F®i/UT;i/fi#l 3 6^^^t-<5o m^7.>( v 



2003-3019443 



#2003—050683 

[0 0 3 8] 

^Uv ^^-^VitjAvm^l 1 1 ^^^#1 3 7ib^^^Uy^t5^X)^7= 
^^TC^^n^y^ 1 3 S^Octf^^TCT^-iJ? 13 9 So 

[0 0 3 9] 

^i/ ^ ji^^yrm^i i 2 li. ^^^c^'n^y^ i 3 8 J: u^^^ □ 
^14 3(Z)|^®^-r^>^MM®IiIjS&i:LT^lte>tl, ^TXi^Uv^l 3 8S3i: 
tP^TCf"-^ 1 3 Qfi^^^m^Uv^ 14 3 ^|^aiL/fc|Kiai'5^-^M-^ 1 4 0 5: 
FIFO (First In First Out) -^^V^^-t^o y^n-^^m^l 1 3 |0f»i 

1 4 0 8 If hA^ l/;i/(Z)S^v^-^ 14 1 tc^i^lf 
[0 0 4 0] 

msit. muzm^tit^^n-^m^i i 3(Z)«fig$:^t- :/n^y ^7^'r$>S„ 

m3 $:#MbT, T^n-^'imiS&l 1 3li. NRZ It^ZT-^'I 1 0 5 i:, tf^y 
hT>^^ >y >'ia]?& 1106^, 1/^7 h VVT.^ 1 1 0 7 i:, -fi^lf Ix t;::^ ^ 1 1 

0 sh^^-r^. 

[0 04 1] 

NRZ 15=^=1-^1 1 0 5J3J:tJftf«/ h T>X ^ ^y ^'HIS^ 1 1 0 6 i/ U T 

;i/##-efe§|wi»l7-*-^M-^ 1 4 0 T;b7-*-^^^=i- K-tSo s ^tc, 

110 Sii^hm^-^n^i/^) TJV • b;i/^SIIlIg&lcj:oT, 8 If ^y h • a'^ 
U/KD^my"-^ 14 1 ^i^mstiSo 

[0 0 4 2] 

#tJf01 &#mL/T. 2^'^y ^M^iaSI&l 0 8tt, ;i/-yA^y i^ttr#^lC, 
^y^l 1 OiZ^^X^mm^l 3 7 i:LT^MStlfeji#m-^l 3 1 ii, 

[0 0 4 3] 
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[0 04 4] 

y^^h^^tia mi<D)i~-fAy ^^:;^hVli. ^m^u-j^iSJ^zy^mm^ay 
^< ii=fo 1 o$:^Srje«ric^iiDL:fe^MT', o 0fesv^^i^||«al 0 1 CD 

[0 0 4 5] 

;^-f 1 0 6 ^3i:t>*l 0 7 75)\ M'fS/ -K132, 133 i:, J - K 1 3 

4, 1 3 5 i:(Z)r4lcm-^M]e&$:?^fi^-r-5(D7:\ ii^^ 1 0 1 {C J; o T^^$4x;t 
52IMMi&M#TD+, TD-*^, ^>@>^- Fl 3 4, 1 3 5/\^'eiH&'fi#RD 

[0 0 4 6] 

tfe, >y^ 1 1 0 li, 1 0 9 A'^msd-f'S t/U T;i/fg# 1 

o 

[0 0 4 7] 

1 o*^MJfl«ric^iII$ti-5o -Tj^*)-^, ^^n^y ^^>i>r ^y^ 1 1 6li, i^D«/^^ 
fltlll?& 1 0 4 ;^^^ffl:dS4x7^^ii^ n v 14 5 $:^#^LT, i^fg^ uv^ 

1 4 6 i: L/TX>I1-^*|1IS^1 1 4 iB^XS^-'^im.m^l 0 5/\'^|&i-^„ 
[0 0 4 8] 
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Sr^W $ its Zl ;b^T' ^ S o 
[0 04 9] 

f=.ii?L\t. mm, $ ti -5 ^ P ^y ^ 5: Jii?^^^B;«)'^)gti -5 r&I^-^ilx. T v> < ^ 
LK I©^?giJC (4 8 OMHz) j: U t)<£< S r i: So z:tllC>y-bT, 
^Uv ^m^l 4. b(DmWLm\t. (4 S OMHz) J:U=biS<-r-5 

CO 0 5 0] - 

i: {c i o T mn^^m x&^. 

[0 0 5 1] 

3©j:e){c, ^^n^y^^^mufS&l 0 4 J:oT^^^$tl•5^M^ n ^y 1 
4 5li, ^lii:;&SP^S|J^n*y ^M-^C LK I (-r^fc^Dt), ^«^n^y^714 3 

[0 0 5 2] 
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-^130 (6 oMHz) mm^uv^ 1 4 eizmMiuXi/vrjvfj^mm 

M#1 3 1 (4 8 0MHz) ^^^-t^o j^^^ n >V ^ 1 4 6 {C^ L 

6 in^Ri-r-sin^^-^ 1 3 1 izMvx^. mmtrjt^p^m^uy^m^chKi 
(^#^n>y^i4 3) utrnvx. mmmmm. mm^m. mm^mis^xfi^ 

[0 0 5 3] 

jiiM#i3ui, mm\^^^Ai 1 5izj:i)mmmmmnTD+, td- c 

4 8 OMHz) ^^rnsn^^. m^7.^v^l 0 6^J:r>*l 0 7$:M*bT, 
^MMI&M-^RD+, RD-i: LTS^^il 0 0{CA:d$tl^o rCOM:^, 4 8 
0MHz®3l||«^i&##TD+, TD-J3J;tJf^#^g&'tt#RD+, RD-i:=fe 

[0 0 54] 

|&#-^RD+, RD-S:2/>^;i/X> K(Z)i/Ur;i/fS# 1 3 ^(Z)i/ 
>^;i/x> F«#li, M-^X>r 1 1 0 $::^LT, ^m-fg-^ l 3 7 bT ^ n 

[0 0 5 5] 

fe^TcLT^^igf S^^^n^y 1 3 SiSJttJf^TnT"-^ 1 3 9 tt, 

0 0 S:i&f^$-B:Sr ^^-ST'^-So 
[0 0 5 6] 
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[0 0 5 7] 

^ U;«7Ay lai^l 1 1 \zi.^x%.jx.^i^t=.m.ix.^ ^ l 3 s i:(OM?KiS[^ll$: 
®iRt, ^M^^n^y^' 1 4 3 {c|^ilLfci/U r;i/^I^SS7^~^5?f8# 1 4 0 
f-Sc |B|SB7=-^#-^ 1 4 Oli. T^n-^EfliS&l 1 3lCj:oT, Slf^yhA^l/ 

1 4 i^^msti-So 

[0 0 5 8] 

. 7=-^it«£iaJi«&i 0 5tt. j3l#«ilcA;^jStifej3IM7^-^ 1 3 0 i:, ^M^i 
0 o*^e,m*$^^7t^'©7^-^ 14 1 ii®-StJt^i!iS^ic^5CT, 5="-^^-^ 

^m^-^l 5 0 $r^mt--Sc ^fMl 0 0 tCMSTb^^ofe^-^, j|im7-*-^13 

0 ^j;tJ^^#T'-^ 1 4 1 *^;f-^s:jc;&sz:ii;&^^, T-*-^^-ifi:^ffi#-^i 5 
oc?)ffi*'^^-Si:S:^t-L/'<;i/ic^^$ti<5. -is. 1 0 0 icmS*'JjS;35)^o 

fc^^lCli, j^lM^^-^r 1 3 Q'SBiiXS^m^-^ 1 4 1 ;«)^-i(Cbferil?:^t-l/ 
/<;i/{C7'-^^-^^m##l 5 0*^^^$tlSo Lfe^^oT, llf>yh(Df^- 
1 5 0 ^rSiU m-rri:lCj;oT, ^^9^1 0 0 j^i^iEST'fe^*^ 

[0 0 5 9] 

r®J:-^lC, l|l(D;i/-^A>y ^^7^::?. h7?(i, ^-^^ 1 0 0 Sr^lii: t^gP 

\i^^^iifjt<JV-'-:fA^y^mmz^^X. ^ ^"f-^ V :fyjivm^i life 
J:t)fx^X7^W' y ^A^yyym}^ 1 1 2 & $ * ;5;4^?J£T'i&#$-B:T, ^ift 

[0 0 6 0] 
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x>ii-^*llIJi!&l 1 4feJ:t>*v^-^J;bgeiaS&l 0 S^^^^-r^o 

OMH z (©f^gp^ n ^^#C L K I 
[0 0 6 1] 

3tllCj:y, ji^aiOlli. ^ii$4^TV^;&V^p^^J^^^»y^M-^CLK I 

M1&'^#TD+, TD-tt, #-^>?.>r ^y^l 0 6^J:tJtl 0 7 $::^LT, ^mWi 
1 0 O^A^^J^tl^o 
[0 0 6 2] 

[0 0 6 3] 

-yy^m^m^i 0 8ti, m^if uv ^mi 4 4 ^m^-t^ i oM^stNic-fii 

a 

[0 0 6 4] 

zi^ie^^i^'^y^M^iaiii&i 0 8 ^m:^^ziiiiz^^x. ^mmi 0 o^^xj^ 
mmmi o i ^^m^u^y^izmmi^xmi^-^itr:Lj\y-zfAv'i^mmz^':>x. 

[0 0 6 5] 

^ ^yyr 1 1 2 J: tJ^T^n - ^•mi^ 1 1 3 (C J: o T, 8 if ^y h 
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x^. ^mmi 0 0T'#^nfe^M7^-^f 14 It. mmmi o i izA±i^nt=. 

mi 0 1 &<5VNii^#^i 0 0(Z)MS$:^mi-'5c:t=bRrigT'^s„ 

[0 0 6 6] 

, ^y^i 10^, x>ii-^*[as&i 1 At)^^(Di/^)T)\yiiimmmm 3 
1 ^9:mm^ 1 3 7 ^ x^x^mm i o o ©f^gp/siitg^^^i-sm-^Ms&srj^^t- 

"S 0: ^ fg^ Zl ^ -5 o 
[0 0 6 7] 

Z.<D^^K\%. K^>r A 1 1 5 feJ:t>*^i&l/i/-A 1 0 9 $:iJllIbT, H 

^l&K^>rAl 1 5feJ:0fMfi*^i/-Al 0 9 $:J^laL^V^;^-^7^'vy h 
T'MS*'««lffi$tl. A^O, M»F^-f 1 5feJ:tJf^g&l/'^>-Al 0 9 S:i£|SI 
t- -5 MS^ fc i: ^ ;i/ - >^7'? >y ^ 5^ X h Tb'^M^ m $ ti ^ 13:, K ^ 7^ 
1 1 5^sv^tt^«rl/i/-7tl 0 9 ^'^MS-efe^r i:*^W^-e^So ^t^t>%. 
Ml&L/S'-7'«i 0 9 fe<fctJJMg& F^-r>'N' 1 1 ^IznMiS^^^^^o^fS'^ii^^m^ 

izm^-r^^mti^x^^oyx. mm^^^^mm(Dm^*mmzrjiao 

[0 0 6 8] 

^i?:{c, M 1 {c^-tit'S^fi 1 o\p(D^mmm(Dmmz^\,^xmmizm.mLx\^^ 
< = 

[0 0 6 9] 

04 tt, muzm-^ntcL^u^i/^mmm^i 0 4<Dm^m^m-t^n^yi7mx' 

[0 0 7 0] 

04 5:#mbT> ^uyi;Mmm^i0 4it. 1 o\fv V(Dr v':f/ ^^yij 

[0 0 7 1] 

V yif:fy^>ii 3 0 Oit. -^1/^^30 2feJ:t>*7U ^yy>'n^y:/3 0 3 
-r^o i2l/^^ 3 0 2fej:tJJ:7Uy^7n^y:/3 0 3li, i^SISi' n l 4 4 
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[0 0 7 2] 

tcM^*;> ff'^. m-mmm u s omhz) ® i om<D^ny i^m^i 44- 

0 — 144-9 ti^^mi^-^n^a ^UV 144-0 — 144-9 {CoV\T 

. -r^t)^, ^U^y^m-^l 4 4-n ( n : 0 ~ 9 ®^i!t) li, ^Uv^m^l 
4 4- (n-1) i: »;% 1/1 0MM4>^lt^tM<7)il4xfe^n^y ^iC^oTVNS 
o ^fe. ^'D^y ^M#l 4 4 -Oli, ^n^y^M#l 4 4-9cfcU=bl/l OM 

[0 0 7 3] 

nxSm4 S:#MLT, ^7 n vi^m^ 14 4-0 {C>tsf^5f l/^ ^ 3 0 2 li, 
:<J'^> h #5:^^-8 CLK [0 : 9] (SCLK (0) —SCLK (9) ^MfS 

^^ZlilA'JfeS) SCLK (9) fe<fc0SCLK (1) Sr^l^T. T 

vzf/'if^ym.mm^^ i iic^5ir^fc-^$rM^e9{cm;^7-rSo jsj*t> ^-ti/^^ 

^ 3 0 2^AiJ$IX-5 SCLK [0 : 9] <D\fvV\tl O-To-TtlT V>^. fc^l 

^ n >y 1 4 4 - 1 JCjtffSf -S-fe ^ 3 0 2^{i, SCLK (0) 

feJiOfSCLK (2) i)'iA:h^n. ^ U^y 1 4 4 - QiZM!^--t^-^\y^ ^ 

3 0 2/stt, SCLK (8) feJ:t)fSCLK (0) iif^AiJ^tl^o 
[0 0 74] 

h U;5/T'feS:)!7'i7> h ^ n ^y ^ 3 1 0 ©jg^x^y ^^{Cf&^bT, ^ffS-^Siz l/^' 
^ 3 0 2*^e>(Z)m:^§:^^Jr^^?, SCLK (n) iH^xmiJ-t^. ^fc, t^'J' 
> h^^n^y ^ 3 1 Oli, -^M«§feJ:t>*^^M»l$:V^■r4^$:^LT*J ckvxo 
[0 0 7 5] 

rO^H, SCLK [0 : 9] li, 1 If >y h l^^y h ^ ttMJ&S 1/^ 
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[0 0 7 6] 

SCLK [0 : 9] tt, T y ym^m^ S 1 1*^ "0" (Dt^iZit. 

itj^yh^uvi73 1 oizm^hm^y h^^y-^n. SCLK (n) = "1 

" -e^"5^^M;b^^, SCLK (n-1) = "1" X^:&^^m^m^t-t f=.f£h 

, SCLK (0) = "1" SCLK (9) = "1" -e^s^^ 

[0 0 7 7] 

rtiJC^LT, T^y >^/^*'i7>^S!JM#3 1 1 7t)^ "1" (DH^Klt. ij^yh 
^Uy^ 3 1 OlCi;S;^L/TSCLK CO : 91 ij^jtj ^ y hT V Zf-^tl. SCLK 
. (n) = "1" T'feS*^^*^^, SCLK (n + 1) = "1" T'feS^ffi^^^b 
■t<g>o fc^L. SCLK (9) = "1" V&^^miD^^lt. SCLK (0) = " 

[0 0 7 8] 

■fei/^^ufg&s 0 1 it, f^^^n^y ^s^i 4 4 ^mm.-ta 1 om<D^uy^m 

3 1 3^CfeV^T> SCLK (0) = "1" X^^t^\Z\%. ^ U V ^ 1 4 4 
-0—14 4 -9<Do%m0^m<D^Uy ^m^l 4 4 -OA^S^RStlS. 

[0 0 7 9] 

bfc^'toT, T^y://'^*'t7>i^Srj«#3 i ifi"^ "o" ^fj-i^^h^n^y 
^310 (D^L±tl^ i):iiyi^tmmi^X> i2 b ^ 3 0 1 ;()'J^^-r<& ^Uy^ 
m^it, ^nfi^BcO^^n^y ^^#1 4 4 -n;b^ej, H (n-1) m^<DifUv^ 
ffi#14 4- (n-1) /\-rtl<5o fe^L, n=0(D»'^{Ctt, ^Uv^m^l 

4 4 - 0*^e>^ □ ^y 1 4 4 - 9 ^-f^X-g). ZKDMS, ^ii^n^y^M^l 

3 1 0 (D:il±i!i^i) :r.y ^ tlZ^m^ n y I 4 5(Z)3i^y s;;«)^Tti-5^i: 
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[0 0 8 0] 

^Miz. r y zr/^^ yWhm^ 3 i i Tb': " i " o^m^. i^^vV^uv^^ 
1 0(Z)5X±7()«yx-/^:;i:|BisgLT, 12 i/^^^ms^s o 1 1$WSK^ ^ ^ n v ^ 

tt. llnfil*i®^D^y^M#l 4 4 -n;^>^P>> H (n + 1) ^^BCD n M# 
14 4- (n+1) ^-rtlS. fe^^L. n = 9(D^-^lCli, ^^n>y^«#14 4 
- 9*^^^^^^y ^^#1 4 4 - 0/\-rtl-g>o n >y 1 4 5 

[0 0 8 1] 

#14 5 fim^^SWSP^n^y ^7#-^CLK IICMLT, M?StS:MM> -fe^m 
[0 0 8 2] 
[0 0 8 3] 

#{cA;d$tiS 8 if^y hA^ 1/;kz>j^^7^-^ 1 3 0 i:, uv ^ 1 4 sis 

izit. ^u>y ^mmm^i 0 4 izj;.^x^^^nr^^m^uy^m^i 4 ^ttm 

ffl^tlTfey, ^^^n^y^ 1 4 31*, ^mil^-SP^gP^n^y ^##CLK I {C 
[0 0 8 4] 
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K I) ^^x:^mm^uyi7 1 4 e imm^uv^m^i 45) <oiruy^m^^ 

^jiyyrmmQ 0 lit. mn7'--$( 1 3 o^^iix. mm^"-^ 1 3 0 t^m 
T^-^ 1 4 1 ^y'^m^-^ii^iHmr'm^i^r^mz. mm^^-^ 1 3 0 s: 

n^^m^"-^ 14 1 nmm-t^c 

[0 0 8 5] 

itMtm^Q 0 2«. x^X7=-'< yir/i^yyrm]^9 0 1 ^^^cD-e-^g 0 3^, 
^mmi 0 o*^f,<z)^^7^-^ 14 1 i:®-ifi:it«?M^ic^£:i^T, T'-^^-m 

^mm^ 15 0 $:^fiX-^§o 
[0 0 8 6] 

I Sr^M^n^y 1 4 3 i:LT«*&t-'5-*^T% 1 0 1 {C^LTli, MM 

[0 0 8 7] 
[0 0 8 8] 

So 

[0 0 8 9] 

3 7 izm^Lf:!^^ ^y^x. [f^m^uy ^mi 4 4 ^m^-t?> i om(D^uy 
mm^x:^^i/vrj\ym^i 3 nt, ^^(Dmmmi o i-fy^^oymmm^i 3 i 
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[0 0 9 0] 

^ n 5 0 1 tt. V U T;1/M# 13 7 (DiEni^y 'J x^v 

T^^Ux^yt;) T*•t^>:/U >^b;t^^^cS^v^fe:tx^y i^^feg-W^S 0 3i:§: 
m;^-r<5. t-^t>*>, lEx^y s;^g'»$65 0 2li, i/U r;i/^-^ 1 3 7<7)iEx^y 
i;>'7b'^, f^gP^^n^y ^1^1 4 4 ^^fig-rs 1 0M(Z)^'n^y^M#l 4 4- 0-14 

#5 0 21*. S/UT;i''fi#l 3 7(DiExvy ^>"(Z)^:fg$:^LTVNSo 
[0 0 9 1] 

I^^IC, rtx^y 5 0 3 ii, U T;I/M# 13 7 ®:ftx>y i^^'C^ f^gp 

^nv 4 4 SrH^fS 1 OMCD^^n^y i5'## 144-0 — 144-9 ©e) 

^®if(^)fir;|i|r4{C#^ELTV^€>*^S:^-to f^fc-^, :ftx >y 5 0 3 

, i/UT;i/##l 3 7(Z):ftxy i;©^ffi§:^bTV^-5„ 
[0 0 9 2] 

m^^mm^ 5 o 4 m^)m.m^<j^m^^nm^^'^^m^ 5 0 5 i:, v 

*y ^ff^'fit$:^t-'fg#5 0 6 i:, ^^ny ^^-t?->^^ 5 O \fi^h0^1E:r,vV^mM 
#5 0 2i3J:tJfAx^y i;^«'»#5 0 3 '&+Biti(imS& 5 0 4 {i, iE 

X ^y i;^g'|f $B 5 0 2^3J:t>*:fex^y S:;M«#B5 0 3®M^^$:^mb, 3®^^^ 

il^ffibT, S^'^y ^x^-:^m#-^l 4 9 S:>r:^^-^;i/t/^ffilCia^-rs,. 
[0 0 9 3] 

Eisii, ia7{c^$ti;t^n^y^-9->^^5 0 i(Z)#^M?:^-riiI1^0-e^e 

o 

[0 0 9 4] 

ig8&#ML/T, ^n^y i'iJ-^^^ 5 0 1 7 U ^y n »y 6 0 1 — 

6 0 5 ^'^t^„ i; «y T'^n ^y ^tai?&6 0 1 — 6 0 5 p*gg|J^ n >y 

14 4 1 OM<^^n-/^##l 4 4 - 0-1 4 4 - 9 iC^tl^tl^^S 

L/T 1 0M-rotgl-t^tlTVN§7U ^y^y'n^yT/^riltlSe^JC^fabfetiCJDT'feS 
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[0 0 9 5] 

-yy) v^^Uv^m^^ 0 1 tt, 2/UT;b#-^l 3 7 (Z)iEx >v $;{Cf5^ L T. 
f^S^n >y ^ffi^l 4 4 Sr^^-r-S 1 OM^^n «y ^'M-^ 144-0 — 144-9 
CD-en-rticDl/K;i/S:-9->:/U y^X^fc 1 0 tf^y h®^#6 0 6 i: LTm:di--g> 
„ |^^{C, -7 'J n 6 0 4 tt, 1/ U T;^M# 13 7 (D V Vl^^ 

LT, ^ n v^^^ 144-0—144-9 (Z) -^tl-f tl(Z) L/^;b y'' U > ^ 

bfel oif^y h^fg-^S 0 8 i:UTm:^Ji-'5o 7U ^y^7D*y:;/'llIS&6 0 2li, 
$/Ur;i/M#i 3 7(Z):ftx^y i^icf&^LT, v^vxiv':^^^^ o i*^m;^J 

1 0 If-/ h(DM#6 0 6 $:-tl->:/U ^^^bfe 1 0 ^y h(Z)^#6 0 7 i: LT 
[0 0 9 6] 

. :7 U >y n ^y >^l@Ii^ 6 0 3 li, U T;i/## 13 7 ®iEx ^y V\z.i^^\^X. 

yv vfyuvfm^G 0 2fs^^±\^rc i o hr^y h(D##6 o i ^'^yzf^)yif 

hfcl 0 \£v h(DM#5:iEx^y V&Wm^^ 0 2 t. LTtHiJ-t^o >' U ^y ^y'n 

»y :/tHi^ 6 0 5 li, i/U t;i/^# 1 3 7(Z)iEx^y i;icj;5^LT, :7y^y:^7n^y 

^IgIlS&6 0 4 f^mioVtc 1 0 h®'fi#6 0 8 S:i^->::^U >^^Lfc 1 0 lf;y h 
®>»-^$:Ax^y >>'^S'W#5 0 3 i: LTm:^J-t-So 
[0 0 9 7] 

EI 9 li, n ^y if > >^ ^ lai^Oi&^M & f <5 0 ^ § . 

i/ U T;I/M-^ 13 7 ©lEx-; 7 0 1 IC/SS#LT, P^gPiS^ n 1 4 4 

^■t-5^n^y^^#l 44-0 — 14 4 -9<D-€-ti-m(Z)l^^;i/3b^-9->:^U >y 
$tlT, M#6 0 6tt, " 1 0' b 1 0_0 0 0 0_1 111" tCSg^^tl-Sc 
HOK'^y hillll If^y hi:(Z)raT'1^>:/U ^i^^tlfeT^-a?*^ "1" 
*^P, "0" /\^^bLTV^So ZICD 1 O^-fit^^^-fb-rSbf^y h^gj?)^ lEx^y 

e;7 0 1 ©^ffiS:^bTv^-5o z.(r>^^. ^^n^y^'M-^i 4 4 -O jSitJf l 4 4 

- 1 (^iEX'y >:;r^lC, i/UT;L'M#l 3 l<J^:r.v Vfi^^U\^X\^^Z.}l1:i^^^t\> 

■So 

[0 0 9 8] 

Z.Z1T'1±, ^^n ^y 14 4-0 ^.fctJt 1 44-1 <^>iEx^y i^T^^fi^BIBH 
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J 7&^#^£f<5. :ia)M#6 0 6 ^7 u >y y^n >y >^iaj^6 0 2 JScktJ^e 0 3 T^i^ 
>yu >^L>5:feLT, S/UT;!/-©-^! 3 7 <DiE:i^y i:^ 7 0 3 lC|w|«|Lfe^-^'\ 

^Slbfe^jb^iExvy i;^g'»#5 0 2T'&So i-^t)*>. iEx «v 5 0 

— rgj ^T'#«"r-2>= gI9®MT?l±, iEx-/i;fegW#5 0 2{i. "10' b 

io_oooo_iiii" -e^ffiii roj i:;&Sa 

[0 0 9 9] 

|1I#{C, 7 U >^:7 n ymi^ 6 0 3 {C J: »; , U T;!/-©-^ 13 7 <D Ax 
7 0 2lC|^SILT|^B|S^n^y^Sf 1 4 4 ^riJ-^ ^ U > i^f-S Zl J: o T, -^-^ 
6 0 Sa^m^n^o ##6 OSli. "lO' bOO_0111_1100'' 
■So Z:®^#6 0 8T'{i, 117 tf^y hiims If ^y hilCDr^T>fa*U 0^^>fb 
LTJS'J, :ftx-/>:^-7 0 2^\ ^n-/^##l 4 4 - 7^J:t>*l 4 4 - 8(DP^, 
i-^t)*.||7fe^B^ffl^C#:ffibTV^.g»3h$:^■ro -r^t^t), "10' bOO_ 
0111_1100" (DU^JW&^m^e 0 8 ©Ml*, rvj il«?3|?$tl-5o 
[0 10 0] 

-fi-^e 0 8it. yv v:fyuv:fm^Q o 3 >^*b^fet-^i:Jc i 

Ax^yi;^g«#5 0 3lC^m$tl'5o Ax^y t;^M'»^5 0 3 

tt, "10' bOO_0111_1100", 'trj:t>%^(Dm\%. ^7 \ il^-S 

o 

[0101] 

tc, ^ ^> ® lEx i^^'^g-WIg 5 0 2 J3 j: t>*:ft X ^y S:;^g«l6 5 0 3 
€>^a*BJtiilHlS!& 5 0 4 (Z)|&#$:|Ji^t--5o 
[0 10 2] 

*Biticiiis?& 5 0 4 tt. ^>u t;i/M# 1 3 7cDiEx^y i;ri:ic, mi ocoyu-^ 

[0 10 3] 
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EI10$:#MLT, ^mt^mi^ii^mft^-^n^t (;^5^>y^8 0 1) . ^mt 

^-?:^ffiLTV^J&v^(DT^ ty^y ^:r.^~^mm^l 4 9 CD^fili "0" ^fj^t>t> 
, x^-^L/ilJ&<5 (X5^^y:;/'8 0 4) „ 
[0104] 

:^7^^y >^8 0 2^c^v^T, 5 0 5 (Z)-!!*^- " 0 " T'&u, gEic-a 

mMmtimmmtLxMm^ti^ (::^^^y^8 0 5) » ^om^ mmm.) ^^m 

T.'rV^S O 7) e 
[0 10 5] 

;^7^>yy8 0 7jcfevNT, ^a&fi):ffi(Z)#i:3eaffi®Ax-/i;^g«#5 0 3®ffi 

^-^m##®Mtt "0" {C^^^n-S (;?.^>y >^8 0 4) „ ^(Z)j:e){C, :gail 
fi^^g*^ e> ©lEx >y 5 0 2 ,fc tJf:ftx >y 5 0 3 (DW^M 

mMY^t>myt^ (^■7^^y:^8 0 8) „ 
[0 10 6] 

zitiicj: ^^#1 0 ofecfcy^iUMiii 0 1 ^^m.^ u V ^ Knmhxm^ 
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[0 10 7] 

[0 10 8] 
[0109] 

ISll^#MbT. :*:l§^(Z)^M(D?^m2{Ctiee)ji^^Sl 0 0 1 tc^ 
^Pil^^WgP^D^y ^«-^CLK I (4 8 0MHz) ti^^(D^ tmm ^ U ^ 1 

4 6 ^ nLxmmmi o uc-e^*&$n-5-^T% ^n^y^x>r^y^i i eit. ^ 
mmi 0 o{cmL/Ttgwe)tiSo 

[0 110] 

n ^y ^;^-f ^y5=- 1 1 6 \t. Uv^ I A Q^t. L/TMV^^n'g)P^g|S^ n 

^y ^^^-^CLK I la^v^^ nv ^Mmm^ I o 4(Dmi:-t^mm^uy^m-^i 
4 5®-;^$:, mmmiz^m^u^y^ 1 4 3 #i:bT^M«si 0 o^^e^i^i-So 

Mffi^gl 0 #<D^(Z)f[6©g|J^<D^^tt, llig<3DJ^ffil {CiJ!ojt#^Sl Oim 
[0 111] 
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TD-feSVMiiUMM^l 3 1 ^^mm^l 3 7 tLX^if^o 
[0 112] 

^A^yyrm^i 1 2^j:t>*T-*=r-^*[ai^i 1 sti^um^ Uv 1 4 5l,zm 

J: o T H f S z: T ^ § „ 
[0113] 

[0114] 
[^M<Z)J^^3] 

^MG)?^ffi3 {c^v^T^i, |gi6<D?^Mi fe■5v^^i2"e^WL/fe^z:ficDJi^^ 

[0 115] 

IIM(Z)?^^3ice«ee)5^;^ h^- K^cfcv^T^i, igifej:t?0i i ic-en-^ti^t 

Lfeit'S^Ml 0 33i:t)^l 0 #^CJ3V^T, #-^X>f -/f^l 0 6 J3J:tKl 0 7 tt, 
ha^y- K 1 4 7 ^i;t>*l 4 8 i:, J - Kl 34J3J:tJfl 3 5 t.(Dm 

>i^y-Ki 3 2, 1 3 3 i:. - K 1 3 4, 1 3 b }L<D^<Dm^m.m%m 
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[0 116] 
[0 117] 

1 ^mmmi 0 1 xmm7'--$i 1 3 0 -AtLx^i-irmmmmm^iz^mL, 

ii#y-Ki3 2-A, 1 3 3 -A75)^ejm:^jt-.5o l^^{C, il«^iBlOB«, 

mm'r-'Siz 0 5$:i5i«^i 0 ii?i^#7^--^ 1 3 0 - B nhx^i^xmmMm 
m^iz^mv> mm J - fi32-b, 133 -B7&^^m;^Jt--2.o 

[0 118] 

$e>lC, j1#^@1 0 A®jl#y- Kl 3 2-A, 13 3-Ail, jt^^g 1 

0 B^T^;;^ h>t#y - Kl 4 7-B, 14 8 -B i:®ra-e^-^^Ji^A^?^figSti> 

l^«|{C, M^fil 0B(DjiMy-Fl 32-B, 133-Bi:, MM^fi 1 0 
A®-7^X hM^y - K 1 4 7 - A, 1 4 8 -Ai:®r^T''©#SlS&*'^?^fiK$n-5o 
[0 119] 

bfe*^oT> jlM^Sl 0 A^ j:tJf 1 0 B(Z)#^{C^VNT. -fB^X^f^y^lO 
e^itKl 0 7 S::^LT, h jtM>^ - F 1 4 7 , 1 4 8 ^A:tf$ tlfcftB(5Dji 

[0 12 0] 

r (Z) i: e) J&^#MS!& S: L T •58:1^^*5=' X h Sr^ff S i: JC J: U , 
«1 OA<D^mmi 0 Ott, 3lM^«l 0 B®j||fg«l 0 1 IC jtoT^fifeStlfe 

jt^M-^^s^LTS^T^'-^ 2 0 8 (1 4 1 -A) $:^^-r^„ mmiz. mm 
mmi oB(D^mmi o oit. mmmmi oA(Dmmmi o i iz^-^x^^^n 
r:^mmm^^^mLx^my=-^ 2 0 4 (i4i-b) ^^^-t^. 

[0121] 

Lfe^^^T. mmmmi o Ay\Atj^n^mm'r~'^ 201 trnmrnm 0 b 
*^^ffii7$tis^m^-^5? 2 04 ^(Djtic. fj^^mzmmmmi oB^xtj^ti 
^mmy"-^ 2 0 b^^t^mmmmi 0 A*^p,m:*j$4x-5^^7'-^5? 20 8t(D 
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[0 12 2] 
[0 12 3] 

. MM<Dmmsiz^^9'P^h=^- \^iz:js\>^xit. ^mmmmi 0, io# 

T, 1^1 fei:tJ«ll2(D;i/-:/A^y ^^S&f^^(Z)V^•rtli:|s|^^ bT%«t)?&V^o 
[0124] 

[0 12 5] 

znizMhx. mm<Dmmi, 2xmmLr^^oiz. #^i#^g^cJ3v^T, m 

#;^^^y^l 0 6, 1 0 7{Cj;oT, S^fgy - K 1 3 2 j3 J:t>* 1 3 3 - 
Ki 34fc^j:tJfi 3 Sii^r^tcfS-^MSS^rJ^^ftili, H 1 ^ fcl±|g 2 cd;1/- :^ 

A»y ^7^;^ hS:B I ST (Built In Self Test) ^zm^-t^ ^ Hfi^X^^o 
[0 12 6] 

pj.±. ^^m(Dmm(Dmmiti-^i>>3x\t. usb2. oiz'^omm'^WKDmm. 

o 'ttSit>t>. ri EEE (Institute of Electrical and Electronic Engineers 
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) 1 3 9 4J. rpci Expressj, TSerlal ATAj, Tl 

VDSj , TRapid lOi ^(Dn<D^M(DiyV TJV 4 y'$iy:!L-7.M^^ 

J:t>* TATAj i/;i/-f >^ >'3:-;^M^&®v^•r4^^c^j5^e)M^Mg{c=fe; 

[0 12 7] 
[0 12 8] 

[0129] 

^'^^ * ti -5 ^ ^1 ^'ISH $ 4x <5 o 
[0 13 0] 

< i'D^mmmiz^Mhr:iMm^ n^y ^m^izmmi^xmi^^-&^:r.tf3^x 

[0131] 
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[0 13 2] 

a 

[0 3] 01 lCa^$nfeT^3-^tll)i^(Z)#^M&^-r:/n ^y^mX'&^o 

[04] 01 IC^^tife^n^y ^^^MEIM&CDfil^MSr^-r^^a^y ^0T'^ 

So 

[0 5] \^3^uv^m^mmt^mmmv&^o 

[0 6] 01 ICa^^tl^T^-^Jt^jiag&cD^^M&^^t-^^'n^y ^7 0-e^^ 

[0 7] 01 izB-^tir=.v^:/ ^m^m)^<Dmmm^^t'fu v ^ mx'-^b^ 

[0 8] miizm^tit^^uy ^'*)-y:r^<Dm^m^B-tm^mx^^o 
[0 9 ] 08 ICatStife^' n ^^-y-i/ >^^iai8&®16f^MS:IJi^-r€>0T'$) 

■5c 

[010] 0 7{c^$tife^^ai:bg«IiIIS&a)»jf^M$:UiH^i--5:7n-5^-v- 

[011] 2^l§^®^J6©0ffi2lc«&e)jlMafi®±^«I^M$:^i-:^D 
y ^'0T*fe'5c 
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10, 10 A, lOB, 10#, 10#A, 10#B jlM^g, 100 ^ 

1 0 1 mmm. 102 ^u^y^m^mmm^. 103 ^n^y^^^^g 
m^. 104 ^D^y ^^iiiaji^. 105 ^f-^itmrn^. loe, 107, 

110 M#^-f^y^, 108 V^y^m&m^, 109 ^^l/iz-zl, 11 
1 ^Uv^T^-^VijAVm^. 112, 90 1 ai^XT^W" ^y ^/-^^y :7Tim 
S!&, 1 1 3 T'n-itm^. 114 x>=i~^lllji&, 115 Ht&K^-fA. 
116 n >y ^^-r ^y^> 130, 201, 205 jUMt^-^, 13 1 

1 3 2. 1 3 3 ji«y-F, 1 3 4, 1 3 5 ^^^-F, 137 
(i/UT;i/##) , 141, 204, 208 ^^7^-^, 14 2 ^ 
^^n»y^. 14 3 ^iS^Uyir, 144 f^gp^' D »y 14 4-0 — 1 

4 4-9 ^Uy^m^. 14 5 ^M^Uy^m^. 14 6 j^M^'n^y^, 
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